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(54) RECORDING SHEET 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the recording sheet having a colorant accepting layer, 
which can obtain an image sheet through ink jet recording, thermal transfer recording or 
electrophotographic recording and at the application and drying of which no crack develops and 
which can easily be formed. 

SOLUTION: In a recording sheet, in which a colorant accepting layer is provided on a support, the 
colorant accepting layer is formed by applying a coating fluid including fine inorganic particles and 
a water-soluble resin onto the support. By giving a solution including a crosslinker, which can 
crosslink the water-soluble resin simultaneously with the coating the coating fluid or during a 
period, in which a coated layer shows a constant rate drying speed, (or before the arrival of a 
falling rate drying speed), through a method such as coating or the like to the coated layer for 
hardening in order to the recording sheet 



[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner s decision of 
rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 

[Date of extinction of right] 



LEGAL STATUS 



[Date of request for examination] 



14.10.2003 



Copyright (C); 1998,2003 Japan Patent Office 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
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CLAIMS 



[Claim(s)] 

[Claim 1] The sheet for record characterized by to be the layer obtained by this color-material 
acceptance layer applying the coating liquid containing a non-subtlety particle and water soluble 
resin on a base material in the sheet for record with which it comes to prepare a color-material 
acceptance layer on a base material, giving the solution which contains the cross linking agent over 
which this water soluble resin can be made to construct a bridge this spreading, coincidence, or 
before the applied this layer comes to show the falling rate of drying, and making it harden. 
[Claim 2] The sheet for record according to claim 1 whose cross linking agent is boric acid or 
borate. 

[Claim 3] The sheet for record according to claim 1 or 2 whose primary [ an average of] particle 
diameter a non-subtlety particle is a silica particle 20nm or less. 

[Claim 4] The sheet for record according to claim 1 to 3 whose water soluble resin is polyvinyl 
alcohol. 

[Claim 5] The sheet for record according to claim 1 to 4 which has the weight ratio of a non- 
subtlety particle and water soluble resin in the range of 1.5:1-10:1. 

[Claim 6] The sheet for record according to claim 1 to 5 with which the above-mentioned color- 
material acceptance layer has 40 - 80% of voidage. 

[Claim 7] The sheet for record according to claim 1 to 6 with which the above-mentioned color- 
material acceptance layer contains the silane coupling agent which has a basic group. 
[Claim 8] The sheet for record according to claim 1 to 7 which is the layer obtained by carrying out 
simultaneous spreading and stiffening further this cross linking agent and the liquid which does not 
react so that the layer of the liquid may intervene between the layer of coating liquid, and the layer 
of the solution of a cross linking agent in case this color-material acceptance layer carries out 
simultaneous spreading of the coating liquid containing a non-subtlety particle and water soluble 
resin, and the solution of this cross linking agent 

[Claim 9] The sheet for record according to claim 1 to 8 which is an object for ink jet record. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the record sheet recorded using color material. In 
order to form an image sheet by ink jet record, thermal transfer recording, electrophotography 
record, etc. especially, it is related with the record sheet used advantageously. 
[0002] 

[Description of the Prior Art] In recent years, the record approach and equipment which various 
information processing system was developed and fitted each information system are also 
developed and adopted with rapid development of an information industry. It miniaturizes with 
lightweight-ization, and the noise does not have equipment used in such a record approach in the 
thermal-ink-transfer-printing record using the ink record using an ink jet or a plotter and melting 
mold color material, or sublimation mold color material, either, and it has become the thing 
excellent also in operability and maintainability. Furthermore, the equipment used by such record 
approach is widely used from colorization being easy recently. Moreover, colorization progresses 
also in the conventional electrophotography method, and a full color printer and a full color copying 
machine have been developed and commercialized with high resolution. 

[0003] although the method of various kinds [ method / ink jet ] is developed — an object — there 
are three sorts, the approach using the coloring matter solution (water color ink) which roughly 
divides sexually and contains water-soluble coloring matter, the approach using the coloring matter 
solution (oily ink) containing oil solubility coloring matter, and the method of carrying out 
thermofusion of the low melting point solid wax (wax ink) containing coloring matter, and using it. 
The mainstream is a type which uses water color ink. Anyway, it is the approach of making the 
front face of an ink record sheet breathe out a liquefied particle drop, and forming an image in it. 
[0004] A thermal-ink-transfer-printing method is roughly divided, and has two sorts of methods. 
The 1st method is the approach (heat-of-fusion imprint) of making a record sheet imprinting and 
obtaining an image, by carrying out melting to the shape of a pattern which carried out heat 
impression of the ink of the thermofusion nature by which coating was carried out on the base 
material by heat impression from a base material side. The 2nd method is the approach (heat-of- 
sublimation imprint) of making a record sheet imprinting and obtaining an image, by performing heat 
impression from a base material side into the thermal recording ingredient which consists of the 
resin and the sublimability color of high softening temperature on a base material like the former, 
and making a sublimation color sublimate to it in the shape of [ which carried out heat impression ] 
a pattern. An electrophotography method has the approach in use of giving an optical image 
pattern to the electrified photoconduction layer, forming an electrostatic latent image, imprinting 
after toner development subsequently to a record sheet and carrying out melting fixation of the 
toner with heat 

[0005] On the other hand, it is necessary to use a transparence sheet, and for the following 
applications, using the bright film which prepared the color-material acceptance (absorption) layer 
in the front face, image formation of many is carried out as mentioned above, and they create a 
record sheet For example, the OHP film whose opportunity used instead of a slide at a board etc. 
is increasing, the film for a back light display whose opportunity used instead of a printing poster or 



a display board is increasing, the film for mother prints, etc. can be mentioned. 
[0006] The bright film in which the image was formed by the above-mentioned recording method 
requires that color material should have pasted up firmly on the surface of a record sheet in 
addition to the hue of the image obtained, saturation, and lightness, and further, in the case of ink 
jet record, when obtaining a minute image, liquefied ink is absorbed early, and it is required that 
there is neither an ink blot nor ink ****** etc. 

[0007] In order to solve these troubles, various proposals are made from the former. For example, 
the sheet for record which becomes JP,57-14091,A and JP,61-19389,A from the clear layer of a 
transparence base material, and the colloidal silica and water soluble resin which were prepared on 
it is proposed. However, as for this clear layer, since the particle of colloidal silica is too large and 
there are too many amounts of water soluble resin, voidage big enough is not obtained, but for this 
reason, the above-mentioned sheet for record has the problem that ink rate of absorption large 
enough is hard to be shown. 

[0008] Moreover, the sheet for record possessing the color-material acceptance layer which has 
the pore formed from the pseudo-boehmite particle is indicated by JP,2-276670,A and JP,3- 
281383A According to examination of this invention person, although ink absorptivity of this sheet 
for record improved, since the refractive index was as high as 1.65, it became clear that 
transparency high enough was not acquired. 

[0009] The sheet for record which has the clear layer which becomes JP,61-53598,A from a base 
material, and the particle and water soluble resin of a synthetic silica and refractive indexes 1.44- 
1.55 which were prepared on it further again is indicated. A synthetic silica has a diameter of a 
primary particle usually exceeding 10nm, and an aggregated particle serves as particle size of 
several 1 0Onm further. The sheet for record containing such a particle does not show light 
transmission high enough that such aggregated particles tend to be scattered [ therefore ] about in 
light Furthermore, since a clear layer is a big aggregated particle and it has a ratio and many [ **- 
wise ] holes, generating of an ink blot or ink ****** cannot fully be prevented. 
[0010] The sheet for record with which the color-material acceptance layer which has the three- 
dimensional structure of the high voidage formed in JP,7-276789,A from a non-subtlety particle 
and water soluble resin as a sheet for record which solved the above-mentioned problem was 
prepared on the transparence base material is proposed. Control of the above-mentioned ink 
absorptivity and a color mixture blot is presupposed by this configuration that it is enough and an 
image with high resolution can be obtained. 
[0011] 

[Problem(s) to be Solved by the Invention] Generally, the high color-material acceptance layer of 
voidage formed from a non-subtlety particle and water soluble resin has a small particle, and it is 
[ the content of a particle ] large. And when the coating liquid containing the ingredient for forming 
such a color-material acceptance layer was applied, while drying the spreading layer, it became 
clear by examination of this invention person that a cracking crack may occur. And especially this 
cracking crack became clear [ that it is easy to generate when it dries at comparatively high 
temperature 1 in order to shorten the drying time. Although the approach of making viscosity of 
the binder of coating liquid comparatively high is proposed by JP,9-109545,A as an approach of 
preventing this cracking crack, since it is easy to generate spreading nonuniformity etc. and leads 
to lowering of workability by this approach, it is not desirable. Moreover, this approach cannot be 
said to be enough in the cracking crack prevention effectiveness. 

[0012] In order to prevent the cracking crack of the above-mentioned color-material acceptance 
layer, when this invention person repeated examination, the cracking crack of a spreading layer 
became clear [ generating at the stage shifting to decreasing drying ] in the middle of the 
desiccation (i.e., constant rate drying), after applying the coating liquid for color-material 
acceptance stratification on the base material. In the condition of the constant rate drying before 
this invention person repeats examination further and a decreasing drying condition starts based on 
this knowledge, by raising the film reinforcement of a spreading layer as early as possible, it found 
out that a cracking crack could be prevented and this invention was reached. 
[0013] Therefore, this invention aims at being able to obtain an image sheet by ink jet record, 
thermal transfer recording, or electrophotography record, and offering the sheet for the record 



which has the color-material acceptance layer which a cracking crack cannot generate easily at 
the time of spreading desiccation, and can be formed simply. 

[0014] Especially this invention aims at offering the sheet for record suitable for the ink jet record 
which has the color-material acceptance layer which can be formed simply, without absorbing 
liquefied ink promptly, and there being no absorption nonuniformity of ink, and being able to obtain a 
minute image without an ink blot or ink ******, and a cracking crack occurring at the time of 
spreading desiccation. 
[0015] 

[Means for Solving the Problem] In the sheet for record with which, as for this invention, it comes 
to prepare a color-material acceptance layer on a base material This color-material acceptance 
layer applies the coating liquid containing a non-subtlety particle and water soluble resin on a base 
material. This spreading, coincidence, or before the applied this layer comes to show the falling rate 
of drying, it is in the sheet for record characterized by being the layer obtained by giving and 
stiffening the solution containing the cross linking agent over which this water soluble resin can be 
made to construct a bridge. 

[0016] The desirable mode of the sheet for record of above-mentioned this invention is as follows. 

(1) A cross linking agent is boric acid or borate. 

(2) A non-subtlety particle is [ primary / an average of / particle diameter ] a silica particle 20nm 
or less (preferably 10nm or less, especially the range of 3-1 Onm). 

(3) Water soluble resin is polyvinyl alcohol or gelatin. 

(4) The weight ratio of a non-subtlety particle and water soluble resin is in the range of 1.5:1-10:1. 

(5) A color-material acceptance layer has 40 - 80% of voidage (especially 50 - 80% of voidage). 
[0017] (6) In case (7) color-material acceptance layer in which a color-material acceptance layer 
contains the silane coupling agent which has a basic group (especially quaternary ammonium base) 
carries out simultaneous spreading of the coating liquid containing a non-subtlety particle and 
water soluble resin, and the solution of this cross linking agent, it is the layer obtained by carrying 
out simultaneous spreading and stiffening further this cross linking agent and the liquid which does 
not react so that the layer of the liquid may intervene between the layer of coating liquid, and the 
layer of the solution of a cross linking agent 

(8) The sheet for record is an object for ink jet record. 

[0018] (9) The coverage on the color-material acceptance layer of a cross linking agent content 
solution is 0.01-10g/m2 by cross linking agent conversion. It is in the range (the range of 0.05 - 5 
g/m2). 

(10) A color-material acceptance layer has a three-dimensional network. 

(1 1) A color-material acceptance layer has 30% or less of Hayes. 

(12) The above-mentioned sheet for record for ink jet record whose thickness of a color-material 
acceptance layer is 10-50 micrometers. 

(13) The object for electrophotography or the sheet for the above-mentioned record for thermal 
recording whose thickness of a color-material acceptance layer is 0.1-10 micrometers. 

[0019] 

[Embodiment of the Invention] The sheet for record of this invention has the basic configuration 
which consists of a base material and a color-material acceptance layer formed on the base 
material, for example, can manufacture it as follows. 

[0020] Opaque ingredients, such as paper, may be used, using transparent materials, such as 
plastics, as an ingredient which can be used as the above-mentioned base material. When 
employing the transparency of a color-material acceptance layer efficiently in this invention, as for 
a base material, it is desirable that they are a transparence base material or the opaque base 
material of high gloss. As an ingredient which can be used as a transparence base material, it is 
transparent and the ingredient which has the property to bear the radiant heat when being used on 
OHP or a back light display is desirable. As such an ingredient cellulose ester, such as polyester; 
nitrocelluloses, such as polyethylene terephthalate, cellulose acetate, and cellulose acetate 
butylate, and polysulfone, polyphenylene oxide, polyimide, a polycarbonate, a polyamide, etc. can be 
mentioned. Polyester is desirable in these and especially polyethylene phthalate is desirable. Its 
thickness of a transparence base material is easy to deal with a 50-200-micrometer thing and is 



desirable although there is especially no limit 

[0021] That in which the near front face in which a color-material acceptance layer is prepared has 
40% or more of glossiness as an opaque base material of high gloss is desirable. The above- 
mentioned glossiness is JIS. It is the value calculated by measuring according to the approach of a 
publication to P-8142 (75-degree specular gloss test method of paper and the paper board). As an 
example of the opaque base material of high gloss, art paper, coat paper, a cast-coated paper, 
Paper of high gloss, such as a baryta paper used for the base material for film photos etc.; 
Polyester, such as polyethylene terephthalate (PET) Cellulose ester, such as a nitrocellulose, 
cellulose acetate, and cellulose acetate butylate With or plastic films, such as polysulfone, 
polyphenylene oxide, polyimide, a polycarbonate, and a polyamide The film of the high gloss which 
this film was made to contain white pigments etc. and was made opaque (performing surface 
calender processing etc.), Or the film with which the enveloping layer of the polyolefine which 
contains white pigments or is not contained was prepared in the front face of content plastics, 
such as the various above-mentioned papers, the above-mentioned transparence plastic film, or 
white pigments, can be mentioned. Furthermore, white-pigments content foaming polyester film 
(calcium content foaming PET which was made to contain an example and a polyolefine particle and 
formed the opening by drawing) can also be mentioned. Moreover, the special kind paper in which 
the polyolefine coat paper (a kind of the base material with which the enveloping layer of 
polyolefines, such as a paper base material with which the white-pigments content polyolefine layer 
was prepared in the front face, was prepared) currently generally used as a base material for film 
photos, or a metal vacuum evaporationo layer was prepared can be used suitably. The paper base 
material with which the white-pigments content polyolefine layer was prepared especially, the 
polyester (preferably PET) film with which the white-pigments content polyolefine layer was 
prepared, white-pigments content polyester film, or white-pigments content foaming polyester film 
is desirable. Its thickness of an opaque base material is easy to deal with a 50-200-micrometer 
thing and is desirable although there is especially no limit 

[0022] Moreover, a base material may use what performed corona discharge treatment, flame 
treatment and UV irradiation processing. 

[0023] In case the color-material acceptance layer of this invention applies the coating liquid 
containing a non-subtlety particle and water soluble resin on a base material, this spreading, 
coincidence, or before the applied this layer comes to show the falling rate of drying, it is a layer 
which the water soluble resin obtained by giving and stiffening the solution of a cross linking agent 
on a spreading layer hardened by the cross linking agent 

[0024] As an example of water soluble resin, it is resin which has hydroxyl as a hydrophilic 
structural unit polyvinyl alcohol (PVA) and cellulose type resin (methyl cellulose (MC) — ) Ethyl 
cellulose (EC), hydroxyethyl cellulose (HEC), Chitins and starches, such as a carboxymethyl 
cellulose (CMC); The polyethylene oxide which is resin which has ether linkage (PEO), The 
polyacrylamide (PAAM) and the polyvinyl pyrrolidone (PVP) which are resin which has 
polypropylene oxide (PPO), polyethylene-glycol (PEG), and polyvinyl ether (PVE);, an amide group, 
and amide association can be mentioned. Moreover, the polyacrylate which has a carboxyl group as 
a dissociative radical, maleic resin, alginate, and gelatin; the poly allylamine (PAA) which has the 
polystyrene sulfonate salt which has a sulfone radical, the amino group, an imino group, the 3rd 
amine, and quarternary ammonium salt polyethyleneimine (PEI), an epoxidation polyamide (EPAm), 
polyvinyl pyridine, and gelatin can be mentioned. 

[0025] As a non-subtlety particle, a silica particle, colloidal silica, a calcium silicate, a zeolite, a 
kaolinite, halloysite, a muscovite, talc, a calcium carbonate, a calcium sulfate, boehmite, pseudo- 
boehmite, etc. can be mentioned, for example. What has a refractive index in the range of 1.40-1.60 
from the point of not reducing transparency is desirable. A silica particle is desirable in these. 
Moreover, the first [ an average of ] particle diameter of a non-subtlety particle has common 20nm 
or less (preferably 10nm or less, especially 3-1 Onm), and, as for a refractive index, it is desirable 
that they are the 1 .45 neighborhoods. 

[0026] By the hydrogen bond by the surface silanol group, for an adhesion and cone reason, 
particles can form the structure where especially voidage is large, when especially the first [ an 
average of] particle diameter is 10nm or less as mentioned above, and the ink absorption property 



of a silica particle improves. A silica particle is divided roughly into a wet method and dry process 
according to a manufacturing method. The method of the acidolysis of a silicate generating active 
silica, carrying out the polymerization of this moderately in a wet method, carrying out flocking 
settling, and obtaining a water silica is in use. One dry-process silica has a method in use of 
obtaining an anhydrous silica by the approach (arc process) of carrying out heating hydride 
generation of the approach (flame hydrolysis), silica sand, and corks by elevated-temperature 
gaseous-phase hydrolysis of silicon halide with an arc in an electric furnace, and oxidizing this with 
air. In the case of a silicic anhydride (anhydrous silica), especially voidage is easy to form the high 
three-dimensional structure and is desirable [ a silica ], although these water silicas and an 
anhydrous silica have a difference in the consistency of a surface silanol group, the existence of a 
hole, etc. and show a property different, respectively. This reason is 2 5-8 pieces/nm, when the 
consistency of a surface silanol group is a water silica, although it is not clear. Mostly, when it is 
easy to condense a particle densely (aggregate) and it is one anhydrous silica, it is 2 2-3 
pieces/nm. Since it is few, it is presumed that it is because it becomes **** flocculation 
(FUROKYU rate) and voidage becomes high structure. 

[0027] The class of resin combined with a silica particle from a viewpoint of transparency is 
important, and when it is an anhydrous silica, PVA, especially PVA of whenever [ low 
saponification ] (70 - 90% whenever [ saponification ] it is desirable) are suitable in respect of light 
transmission nature. Although PVA has a hydroxyl group in a structural unit, they make easy for 
this hydroxyl group and the silanol group of a silica particle front face to form hydrogen bond, and 
to form the three-dimensional network which makes the aggregated particle of a silica particle a 
chain unit, and it is thought that the color-material acceptance layer of the structure where 
voidage is high is obtained by this. Thus, not only the minute record which absorbs ink quickly by 
capillarity and has neither an ink blot nor ink ****** is possible, but the obtained porous layer can 
paste up firmly the color material in thermal recording, and the toner in electrophotography record 
in ink jet record. This reason is because color material and a toner go underwater in the pore of a 
porous layer, the geometrical anchor effect which originates in a three-dimensional network as that 
result occurs and this fixes color material etc. firmly. Moreover, since there are many rates of a 
non-subtlety particle, thermal resistance is high and the embossing-proof nature in 
electrophotography record also has the description of being high. 

[0028] The ratio (PB ratio: weight of the non-subtlety particle to the weight 1 of water soluble 
resin) of a non-subtlety particle (preferably silica particle) and water soluble resin has big effect 
also on membrane structure. If PB ratio becomes large, voidage, pore volume, and surface area (per 
unit weight) will become large. When a ratio exceeds 10, there is no effectiveness over film 
reinforcement and the cracking crack at the time of desiccation, less than by 1.5, an opening is 
closed by resin, voidage decreases and ink absorptivity ability falls. For this reason, the range of 
1.5-10 is suitable for PB ratio. Like especially an OHP film, in order to acquire high— speed ink 
absorptivity with an ink jet printer, as for especially PB ratio, two or more are desirable [ to touch 
the image of a record sheet directly by hand, it is necessary to obtain sufficient film reinforcement, 
as for especially PB ratio, five or less are desirable, and ], therefore the range of 2-5 is still more 
suitable for PB ratio. 

[0029] For example, the three-dimensional network which makes the aggregated particle of a silica 
particle a chain unit when the first [ an average of] above particle diameter distributes thoroughly 
[ PB ratio / 2-5 ] in a water solution an anhydrous silica and water soluble resin 10nm or less and 
carries out spreading desiccation is formed, average pore is 30nm or less, and voidage is 50% or 
more and pore specific volume 0.5 ml/g. The above and specific surface area are 100m2/g. The 
porous membrane of the above translucency can be formed easily. 

[0030] The color-material acceptance layer of this invention is a layer which hardened further the 
layer (porous layer) which uses the above-mentioned inorganic particle and water soluble resin as a 
principal component by the cross linking agent. And in this invention, grant of a cross linking agent 
is performed, at the same time the above-mentioned coating liquid for porous layer formation was 
applied, or before the coating liquid layer for porous layer formation comes to show the falling rate 
of drying. The cracking crack generated by this actuation while the spreading layer of the coating 
liquid for porous layer formation dries can be prevented. That is, before a spreading layer comes to 



show the falling rate of drying at the same time the above-mentioned coating liquid for porous 
layer formation was applied or t the given cross linking agent content solution raises the film 
reinforcement of a spreading layer substantially immediately by permeating in a spreading layer, 
reacting promptly with the water soluble resin in a spreading layer, and making water soluble resin 
macromolecule-ize (hardening). Consequently, the cracking crack generated at the time of 
desiccation of the spreading layer of the above-mentioned coating liquid for porous layer formation 
can be prevented. 

[0031] as the example of the cross linking agent to be used — boric acid and borate (an example, 
an orthoboric salt, and InB03 — ) ScB03, YB03, LaB03, and Mg3(B03) 2, Co3(B03) 2, diborate 
(an example, Mg2 B-2 05, Co2 B-2 OS), a metaboric acid salt (an example, LiB02, calcium (B02)2, 
and NaB02 — ) KB02 and tetraborate (example and Na2 B4 07 and 10H2 O) 5 borate (example, 
KB5 08.4H2 O, and calcium2 B6 01 1 and 7H2 O — ) CsB 505, glyoxal, melamine formaldehyde (an 
example, a methylol melamine, alkylation methylol melamine), a methylolurea, resol resin, the poly 
isocyanate, etc. can be mentioned. In these, boric acid or borate is desirable. Since using it 
combining polyvinyl alcohol as water soluble resin causes crosslinking reaction promptly, boric acid 
and borate have it. [ desirable ] 

[0032] When using gelatin as water soluble resin, the following compound known as a hardening 
agent of gelatin can be used as a cross linking agent. Aldehyde system compounds, such as 
formaldehyde, glyoxal, and a glutaraldehyde; Diacetyl, Ketone system compounds, such as 
cyclopentane dione; screw (2-chloro ethylurea)-2-hydroxy - 4, 6-dichloro - 1, 3, 5 triazine. Activity 
halogenated compounds, such as 2 and 4-dichloro-6~S-triazine sodium salt; A divinyl sulfonic acid, 
A 1, 3-vinyl sulfonyl-2-propanol, N, and N'-ethylene screw (vinyl sulfonyl acetamido), Activity vinyl 
compounds, such as 1, 3, and 5-thoria chestnut roil-hexahydro-S-triazine; A dimethylolurea, N- 
methylol compounds, such as methylol dimethylhydantoin; Isocyanate system compound; U.S. Pat. 
No. 3017280, such as 1 and 6-hexamethylene di-isocyanate, Epoxy system compounds, such as 
carboxy imide system compound; glycerol triglycidyl ether indicated by aziridine system compound; 
U.S. Pat No. 3100704 indicated by 2983611; 1, 6-hexamethylene-N, ethylene imino ********* 
such as an N'-bis-ethylene urea, — halogenation carboxy aldehyde system compound [, such as a 
mucochloric acid muco phenoxy KURORU acid, ]; — dioxane system compound; chromium alum, 
such as 2 and 3-dihydroxy dioxane, potash alum, a sulfuric-acid zirconium, chromium acetate, etc. 
Two or more sorts of these can be combined, and can also be used. 

[0033] The solution of the above-mentioned cross linking agent dissolves a cross linking agent in 
water and/or an organic solvent, and is prepared. The concentration of a cross linking agent 
solution has 0.05 - 10 desirable % of the weight, and it is 0.1 - 7 % of the weight especially. 
Generally as a solvent of a cross linking agent, water is used. Halogenation solvents [, such as 
alcoholic; methyl ethyl ketone, /, such as ketone; ethyl acetate, /, such as ester; toluene, /, such 
as the ether such as an aromatic series solvent; tetrahydrofuran, and dichloromethane, ], such as a 
methanol and isopropyl alcohol, etc. can be mentioned that what is necessary is just to use what 
each ingredient dissolves as an organic solvent 

[0034] In this invention, when the coating liquid (coating liquid for porous layer formation) which 
uses a non-subtlety particle and water soluble resin as a principal component is applied on a base 
material, a cross linking agent is given so that this spreading layer may not cause a cracking crack, 
and the film reinforcement of a spreading layer is raised promptly. After applying the coating liquid 
which applies a cross linking agent solution to spreading and coincidence of coating liquid which 
use a non-subtlety particle and solubility resin as a principal component actually, or uses a non- 
subtlety particle and water soluble resin as a principal component a cross linking agent solution is 
given promptly. 

[0035] Next, after applying the coating liquid (coating liquid for porous layer formation) which uses 
a non-subtlety particle and water soluble resin as a principal component, before the spreading layer 
comes to show the falling rate of drying, how to give a cross linking agent solution promptly is 
explained, the coating liquid for porous layer formation — an average of 1 [ for example, ] — the 
silica particle not more than order particle diameter 10nm — underwater — adding (an example — ) 
A high-speed revolution wet colloid mill (an example, KUREA mix (M Technique Co., Ltd. make)) is 
used ten to 1 5% of the weight For example, after carrying out distribution for 20 minutes 



(preferably for 10 - 30 minutes) on condition that the high-speed revolution of 10000rpm 
(preferably 5000 - 20000rpm), A polyvinyl alcohol water solution (it is set to PVA of about 1/3 
weight of an example and a silica like) can be added, and it can obtain by distributing on the still 
more nearly same conditions as the above. Thus, the obtained coating liquid is a homogeneity sol 
and can obtain the porous layer which has a three-dimensional network by forming this on a base 
material by the following method of application. 

[0036] Spreading of the above-mentioned coating liquid for porous layer formation can be carried 
out by applying the coating liquid which added the antistatic agent the mordant, etc. to for 
example, the above-mentioned coating liquid further by request, and was obtained on the above- 
mentioned base material (film). Spreading can be performed by the well-known methods of 
application, such as for example, an extrusion die coating machine, the Ayr doctor coating machine, 
a bread coating machine, a rod coating machine, a knife coating machine, a squeeze coating 
machine, a reverse roll coater, and a bar coating machine. 

[0037] After spreading of the coating liquid for porous layer formation, before the spreading layer 
comes to show the falling rate of drying, the solution containing the cross linking agent of this 
invention is applied on a spreading layer by the same approach as the above-mentioned coating 
liquid for porous layer formation, it dries and the color-material acceptance layer by which this 
invention was hardened is obtained. In addition, a cross linking agent solution may be given by the 
approach of a spray etc. 

[0038] Before the above-mentioned spreading layer comes to show the falling rate of drying, the 
constant rate of drying which is for several minutes after immediately after spreading, and is the 
phenomenon in which the content of the solvent in a spreading layer decreases in proportion to 
time amount in the meantime is usually shown. The period which shows such the constant rate of 
drying is indicated by the chemical engineering handbook (707-712 pages, the Maruzen Co., Ltd. 
issuance, October 25, Showa 55). 

[0039] After spreading of the coating liquid for porous layer formation, the color-material 
acceptance layer of this invention gives the above-mentioned cross linking agent content solution 
by the approach of spreading or a spray, while this spreading layer shows the constant rate of 
drying. Generally desiccation after spreading of the coating liquid for porous layer formation is 
performed at 50-180 degrees C for 0.5-10 minutes (especially for 0.5 - 5 minutes). Although this 
drying time naturally changes with coverage, the above-mentioned range is suitable for it 
[0040] Introductory **** of the cross linking agent is carried out into this spreading layer that the 
spreading layer is immersed in the spreading layer of the coating liquid for porous layer formation in 
the base material which has this spreading layer in a cross linking agent content solution within the 
period which shows the constant rate of drying, or by carrying out spray spreading of the cross 
linking agent content solution at a spreading layer. Although spreading of cross linking agent 
content coating liquid can use the well-known methods of application, such as a curtain flow coater 
besides the above-mentioned approach, an extrusion die coating machine, the Ayr doctor coating 
machine, a bread coating machine, a rod coating machine, a knife coating machine, a squeeze 
coating machine, a reverse roll coater, and a bar coating machine, its approach a coating machine 
does not contact a spreading layer directly using an extrusion DAI coating machine, a curtain flow 
coater, a bar coating machine, etc. is desirable. 

[0041] The coverage on the color-material acceptance layer of cross linking agent content coating 
liquid is 0.01 - 10 g/m2 by cross linking agent conversion. The range is common and it is 0.05- 
5g/m2. The range is desirable. After spreading of cross linking agent content coating liquid, 
generally a spreading layer is heated for 0.5 - 30 minutes at 40-180 degrees C, and desiccation and 
hardening are performed. It is desirable to heat in 1 - 20 minutes at 40-150 degrees C. For 
example, when using boric acid as a cross linking agent, it is desirable to heat for 5-20 minutes at 
60-100 degrees C. 

[0042] Next, how to apply a cross linking agent solution to spreading and coincidence of the 
coating liquid (coating liquid for porous layer formation) which uses as a principal component the 
non-subtlety particle and water soluble resin which are the another formation approach of the 
color-material acceptance layer of this invention is explained. It can obtain by carrying out 
simultaneous spreading and stiffening the coating liquid for porous layer formation, and a cross 



linking agent content solution on a base material, so that the coating liquid for porous layer 
formation may contact a base material. Simultaneous spreading of the coating liquid for porous 
layer formation and a cross linking agent content solution can be performed by the method of 
application which uses for example, an extrusion DAI coating machine and a curtain flow coater, for 
example. Generally desiccation after simultaneous spreading (multistory spreading) is performed by 
heating for 0.5-10 minutes at 40-150 degrees C, and a spreading layer is hardened. It is desirable 
to heat for 0.5 - 5 minutes at further 40-100 degrees C. For example, when using boric acid as a 
cross linking agent it is desirable to heat for 5-20 minutes at 60-100 degrees C. 
[0043] When the above-mentioned multistory spreading is performed for example, by the extrusion 
die coating machine, multistory is formed before two sorts of coating liquid moves on an extrusion 
die coating machine, i.e., a base material. And since crosslinking reaction has already occurred by 
the interface of a bilayer in case the spreading layer (multistory) of a bilayer moves to a base 
material, it becomes easy to generate thickening by mixing of regurgitation coating liquid near the 
delivery of an extrusion die coating machine, and trouble may be caused to spreading actuation. 
Therefore, in case the above-mentioned simultaneous spreading is performed, it is desirable to 
apply further, a cross linking agent and the liquid which does not react three layers of coincidence 
with spreading of the coating liquid for porous layer formation and this cross linking agent content 
solution, so that a layer may be intervened between the layer of coating liquid and the layer of a 
solution. As a cross linking agent and liquid which does not react, a minute amount **** water 
solution can be mentioned for a cross linking agent and the water soluble resin (it is used as a 
thickener) which does not react, for example. 

[0044] Moreover, the obtained color-material acceptance layer can raise surface smooth nature, 
transparency, and paint film reinforcement after spreading and desiccation by letting between roll 
nips pass under heating and application of pressure using a super calender, gloss calender, etc. 
However, decline in voidage needs to perform such processing by setting up few conditions in order 
to reduce voidage (namely, in order for ink absorptivity to fall). 

[0045] In the case of ink jet record, the thickness of the obtained color-material acceptance layer 
needs to have the absorption capacity which absorbs all drops, and it is necessary to determine 
this in connection with the voidage of a paint film. For example, the amount of ink is 2 8 nL(s)/mm. 
If it is the case where voidage is 60%, film about 15 micrometers or more is needed for thickness. In 
ink jet record, the thickness of the range of 10-50 micrometers is desirable. In the case of thermal 
ink transfer printing or an electrophotography method, since color material or a toner is adsorbed 
on a front face, a thin film is enough, and it is desirable. [ of 0.1 -10-micrometer thickness ] 
[0046] Moreover, a single raw material is sufficient as the non-subtlety particle and water soluble 
resin which mainly constitute the above-mentioned color-material acceptance layer, respectively, 
and the mixed stock of two or more raw materials is sufficient as them, moreover, the color- 
material acceptance layer may contain acid alkali as various kinds of mineral and a PH regulator, in 
order are alike other than this and to raise the dispersibility of a particle, although it mainly 
consists of the above-mentioned inorganic particle and water soluble resin. Moreover, various kinds 
of surfactants for the object which raises spreading fitness and surface quality may be used. In 
order to control surface frictional electrification and exfoliation electrification, or in order to adjust 
surface electric resistance in a xerography, the metallic-oxide particle with a surfactant with ion 
conductivity or electronic conductivity may be included. Moreover, a mordant may be used in order 
to fix coloring matter in ink jet record and to raise a water resisting property. Moreover, various 
kinds of mat agents for the object which reduces a surface friction property may be included. 
Furthermore, various kinds of antioxidants for the object which controls degradation of color 
material again, and an ultraviolet ray absorbent may be included. 

[0047] Moreover, between a color-material acceptance layer and a base material, an adhesive 
property may be raised or undercoat may be prepared for the object of adjusting electric 
resistance. Furthermore, a color-material acceptance layer may be prepared in both sides, in order 
to prepare in one side of a base material and to control curl etc. Moreover, an antireflection film 
may be prepared, in order to raise light transmission nature to the reverse side or both sides when 
preparing a color-material acceptance layer only in one side in using by OHP etc 
[0048] 



[Example] 

[0049] [Example 1] 

(1) The presentation of the coating liquid for porous layer (front [ bridge formation ] color-material 
acceptance layer) formation (all the values of the weight section which shows the loadings of all 
the following coating liquid express solid content or a nonvolatile matter) 

** Anhydrous silica particle (primary [ an average of] particle diameter : 7nm; 10 weight section 
surface silanol group : 2-3 pieces/nm 2; refractive index : 1.45;) 
Aerosil 300 (product made from Japanese Aerosil) 

** Polyvinyl alcohol (it is the 81.8%; 3.3 weight section whenever [ saponification ] polymerization- 
degree 4000-VA440 (Kuraray Co., Ltd. make)) 

** ion exchange water the polyvinyl alcohol water solution (what was dissolved in the remainder 
62.7 weight section of ion exchange water) after adding in the ion exchange water (73.3 weight 
sections) of ** and distributing the silica particle of 136.0 weight sections ** for 20 minutes on 
condition that 10000rpm using a high-speed revolution wet colloid mill (KUREA mix (M Technique 
Co., Ltd. make)) — in addition, it distributed on the still more nearly same conditions as the above, 
and the coating liquid for porous layer formation was obtained. 

[0050] An extrusion die coating machine is used for the front face of the laminated paper for the 
photographic printing papers with a thickness of 200 micrometers for the above-mentioned coating 
liquid, and it is 200 cc/m2. It applied by coverage and dried for 3 minutes at 80 degrees C (3m 
[/second ] wind speed) with hot air drying equipment The spreading layer showed the constant 
rate of drying in the meantime. For these 3 minutes, after desiccation, promptly, this spreading 
layer was made immersed in the boric acid content solution of following (2) for 1 second, and it 
dried for 10 minutes at 80 degrees C. Thereby, desiccation thickness formed the color-material 
acceptance layer which is 27 micrometers. 
[0051] 

(2) Boric acid content solution ** boric acid 1 Weight section ** surfactant (F-144D, Dainippon Ink 
& Chemicals, Inc. make) 0.2 weight section ** ion exchange water The 98.8 weight sections [0052] 

(3) Presentation **M-100C of a silane coupling agent solution which has quarternary ammonium 
salt (Sumitomo Chemical Co., Ltd. make) 1.6 weight section ** Para toluenesulfonic acid (10-% of 
the weight methanol solution) 1.6 weight sections ** silane coupling agent (AZ-6160, Nippon Unicar 
make) 4.0 weight sections ** methanol #3.1 bar coating machine is used for the 32.8 weight 
sections above-mentioned silane coupling agent solution on the above-mentioned color-material 
acceptance layer, and it is 2.1g/m2. It applies by coverage (solid content) and heats for 5 minutes 
at 80 degrees C after that The color-material acceptance layer processed by the silane coupling 
agent which has quarternary ammonium salt was formed. The sheet for record for ink jets was 
obtained as mentioned above. 

[0053] Except having used the following coating liquid for the coating liquid for [example 2] porous 
layer (front [ bridge formation ] color-material acceptance layer) formation, like the example 1, 
formation of a color-material acceptance layer and processing of a silane coupling agent were 
performed, and the sheet for record for ink jets was obtained. 

(1) The presentation of the coating liquid for porous layer (front [ bridge formation ] color-material 
acceptance layer) formation (all the values of the weight section which shows the loadings of all 
the following coating liquid express solid content or a nonvolatile matter) 

** Dry type silica particle (primary [ an average of] particle diameter : 7nm; 10 weight section 
surface silanol group : 2-3 pieces/nm 2; refractive index : 1.45;) 
Aerosil 300 (product made from Japanese Aerosil) 

** Polyvinyl alcohol (it is the 81.8%; 3.0 weight section whenever [ saponification ] polymerization- 
degree 4000-VA440 (Kuraray Co., Ltd. make)) 

** Vinyl pyrrolidone/dimethylaminoethyl The 1.5 weight sections The 4th class salt copolymer of 
methacrylate (the ruby cut PQ11, BASF Japan, Ltd. make) ** ion exchange water The 136.0 weight 
sections [0054] ** Add a silica particle in the ion exchange water (73.3 weight sections) of **, the 
polyvinyl alcohol water solution (what was dissolved in the remainder 62.7 weight section of ion 
exchange water) after making it distribute for 20 minutes on condition that 10000rpm using a high- 
speed revolution wet colloid mill (KUREA mix (M Technique Co., Ltd. make)), and the copolymer of 



** — in addition, it distributed on the still more nearly same conditions as the above, subsequently 
to 8-9 pH was adjusted, and the coating liquid for porous layer formation was obtained. 
[0055] In the [example 1 of comparison] example 1, the sheet for record for ink jets was similarly 
produced except having not applied the boric acid content solution of (2). 

[0056] In the [example 2 of comparison] example 2, the sheet for record for ink jets was similarly 
produced except having not applied the boric acid content solution of (2). 

[0057] In the [example 3 of comparison] example 1, the sheet for record for ink jets was similarly 
produced except having changed the desiccation for 3 minutes into desiccation for 4 minutes at 
this temperature by 80 degrees C (3m [/second ] wind speed) with hot air drying equipment (the 
spreading layer having shown the falling rate of drying in the meantime). 

[0058] About the sheet for record for ink jets obtained above, the ink jet fitness was evaluated by 
the following measuring methods. 

(1) Parallel ray permeability was measured using the Hayes hazemeter (HGM-2DP; Suga Test 
Instruments Co., Ltd. make), and Hayes was obtained. However, in each example and the example 
of a comparison, above-mentioned Hayes was measured using the sheet for record which used the 
polyethylene terephthalate film with a thickness of 100 micrometers instead of the laminated paper 
for the photographic printing papers as a base material, and was obtained. 

[0059] (2) It measured using the voidage mercury porosimeter (pore sizer 9320-PC2, Shimadzu 
Make), distribution was acquired, and the average was calculated. 

(3) About the record sheet obtained the degree of gloss, glossiness was measured according to the 
approach of a publication to JIS-P -8142 (75-degree specular gloss test method of paper and the 
paper board). 

[0060] (4) With the ink rate-of-absorption ink jet printer (PM-700C; Seiko Epson make), Y (yellow), 
M (Magenta), C (cyanogen), K (black), B (blue), G (green), and R (red) to the sheet for record 
carried out solid printing, the contact press of the paper was carried out just behind that (after 
about 10 seconds), and it judged as follows by the existence of the imprint to the paper of ink. 
AA: Ink was not imprinted by paper. 
CC: Ink was imprinted by paper. 

(5) the sheet for generating profit **** record of a cracking crack was observed visually, and it 
evaluated as follows according to the existence of the cracking crack generated on the front face, 
and its magnitude. 

AA: The result of the above-mentioned assessment as which the cracking crack of the die length 

beyond CC:3mm as which the cracking crack of the die length which is BB:1-2mm as which a 

cracking crack is not regarded is regarded is regarded is shown in the following table 1. 

[0061] 

[A table 1] 

Table 1— . ****** **[[[ ** - ** ****** m **** ** m 

******** The **** method The **** method The **** method ****** ** **;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;- 
******** **** [ forerunner . **** . **** . **** . ************ . **** [ ** p **** . ******** _ 
****;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;" ********. **** I ** . ****. **** . ****. **************** t ****** _ 

****. **** ************ **** [ ** **** **** **** **** F00621 

[Effect of the Invention] The sheet for record of this invention absorbs liquefied ink early in ink jet 
record, and it can form a high-definition image simply, without a minute image without an ink blot or 
ink ****** not only can obtaining, but causing generating of a cracking crack for the color-material 
acceptance layer which is a porous layer. Moreover, since it excels in the absorptivity of the record 
sheet of this invention, and blot prevention, also in the various recording methods of thermal 
transfer recording or electrophotography record, the adhesive property of color material or a toner 
improves. Therefore, it can be said that the sheet for record of this invention is a sheet for record 
which fitted the various record approaches and was excellent in productivity. 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to the record sheet recorded using color material. In 
order to form an image sheet by ink jet record, thermal transfer recording, electrophotography 
record, etc. especially, it is related with the record sheet used advantageously. 
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PRIOR ART 



[Description of the Prior Art] In recent years, the record approach and equipment which various 
information processing system was developed and fitted each information system are also 
developed and adopted with rapid development of an information industry. It miniaturizes with 
lightweight-ization, and the noise does not have equipment used in such a record approach in the 
thermaHnk-transfer-printing record using the ink record using an ink jet or a plotter and melting 
mold color material, or sublimation mold color material, either, and it has become the thing 
excellent also in operability and maintainability. Furthermore, the equipment used by such record 
approach is widely used from colorization being easy recently. Moreover, colorization progresses 
also in the conventional electrophotography method, and a full color printer and a full color copying 
machine have been developed and commercialized with high resolution. 

[0003] although the method of various kinds [ method / ink jet ] is developed — an object — there 
are three sorts, the approach using the coloring matter solution (water color ink) which roughly 
divides sexually and contains water-soluble coloring matter, the approach using the coloring matter 
solution (oily ink) containing oil solubility coloring matter, and the method of carrying out 
thermofusion of the low melting point solid wax (wax ink) containing coloring matter, and using it. 
The mainstream is a type which uses water color ink. Anyway, it is the approach of making the 
front face of an ink record sheet breathe out a liquefied particle drop, and forming an image in it. 
[0004] A thermal-ink-transfer-printing method is roughly divided, and has two sorts of methods. 
The 1st method is the approach (heat-of-fusion imprint) of making a record sheet imprinting and 
obtaining an image, by carrying out melting to the shape of a pattern which carried out heat 
impression of the ink of the thermofusion nature by which coating was carried out on the base 
material by heat impression from a base material side. The 2nd method is the approach (heat-of- 
sublimation imprint) of making a record sheet imprinting and obtaining an image, by performing heat 
impression from a base material side into the thermal recording ingredient which consists of the 
resin and the sublimability color of high softening temperature on a base material like the former, 
and making a sublimation color sublimate to it in the shape of [ which carried out heat impression ] 
a pattern. An electrophotography method has the approach in use of giving an optical image 
pattern to the electrified photoconduction layer, forming an electrostatic latent image, imprinting 
after toner development subsequently to a record sheet, and carrying out melting fixation of the 
toner with heat 

[0005] On the other hand, it is necessary to use a transparence sheet, and for the following 
applications, using the bright film which prepared the color-material acceptance (absorption) layer 
in the front face, image formation of many is carried out as mentioned above, and they create a 
record sheet For example, the OHP film whose opportunity used instead of a slide at a board etc. 
is increasing, the film for a back light display whose opportunity used instead of a printing poster or 
a display board is increasing, the film for mother prints, etc. can be mentioned. 
[0006] The bright film in which the image was formed by the above-mentioned recording method 
requires that color material should have pasted up firmly on the surface of a record sheet in 
addition to the hue of the image obtained, saturation, and lightness, and further, in the case of ink 
jet record, when obtaining a minute image, liquefied ink is absorbed early, and it is required that 
there is neither an ink blot nor ink ****** etc. 



[0007] In order to solve these troubles, various proposals are made from the former. For example, 
the sheet for record which becomes JP,57-14091,A and JP,61-19389,A from the clear layer of a 
transparence base material, and the colloidal silica and water soluble resin which were prepared on 
it is proposed. However, as for this clear layer, since the particle of colloidal silica is too large and 
there are too many amounts of water soluble resin, voidage big enough is not obtained, but for this 
reason, the above-mentioned sheet for record has the problem that ink rate of absorption large 
enough is hard to be shown. 

[0008] Moreover, the sheet for record possessing the color-material acceptance layer which has 
the pore formed from the pseudo-boehmite particle is indicated by JP,2-276670,A and JP,3- 
281383A According to examination of this invention person, although ink absorptivity of this sheet 
for record improved, since the refractive index was as high as 1.65, it became clear that 
transparency high enough was not acquired. 

[0009] The sheet for record which has the clear layer which becomes JP,61-53598,A from a base 
material, and the particle and water soluble resin of a synthetic silica and refractive indexes 1.44- 
1.55 which were prepared on it further again is indicated. A synthetic silica has a diameter of a 
primary particle usually exceeding 10nm, and an aggregated particle serves as particle size of 
several 100nm further. The sheet for record containing such a particle does not show light 
transmission high enough that such aggregated particles tend to be scattered [ therefore ] about in 
light Furthermore, since a clear layer is a big aggregated particle and it has a ratio and many [ **- 
wise ] holes, generating of an ink blot or ink ****** cannot fully be prevented. 
[0010] The sheet for record with which the color-material acceptance layer which has the three- 
dimensional structure of the high voidage formed in JP,7~276789,A from a non-subtlety particle 
and water soluble resin as a sheet for record which solved the above-mentioned problem was 
prepared on the transparence base material is proposed. Control of the above-mentioned ink 
absorptivity and a color mixture blot is presupposed by this configuration that it is enough and an 
image with high resolution can be obtained. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] The sheet for record of this invention absorbs liquefied ink early in ink jet 
record, and it can form a high-definition image simply, without a minute image without an ink blot or 
ink ****** not only can obtaining, but causing generating of a cracking crack for the color-material 
acceptance layer which is a porous layer. Moreover, since it excels in the absorptivity of the record 
sheet of this invention, and blot prevention, also in the various recording methods of thermal 
transfer recording or electrophotography record, the adhesive property of color material or a toner 
improves. Therefore, it can be said that the sheet for record of this invention is a sheet for record 
which fitted the various record approaches and was excellent in productivity. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Generally, the high color-material acceptance layer of 
voidage formed from a non-subtlety particle and water soluble resin has a small particle, and it is 
[ the content of a particle ] large. And when the coating liquid containing the ingredient for forming 
such a color-material acceptance layer was applied, while drying the spreading layer, it became 
clear by examination of this invention person that a cracking crack may occur. And especially this 
cracking crack became clear [ that it is easy to generate when it dries at comparatively high 
temperature 1 in order to shorten the drying time. Although the approach of making viscosity of 
the binder of coating liquid comparatively high is proposed by JP t 9-109545,A as an approach of 
preventing this cracking crack, since it is easy to generate spreading nonuniformity etc. and leads 
to lowering of workability by this approach, it is not desirable. Moreover, this approach cannot be 
said to be enough in the cracking crack prevention effectiveness. 

[0012] In order to prevent the cracking crack of the above-mentioned color-material acceptance 
layer, when this invention person repeated examination, the cracking crack of a spreading layer 
became clear [ generating at the stage shifting to decreasing drying ] in the middle of the 
desiccation (i.e., constant rate drying), after applying the coating liquid for color-material 
acceptance stratification on the base material. In the condition of the constant rate drying before 
this invention person repeats examination further and a decreasing drying condition starts based on 
this knowledge, by raising the film reinforcement of a spreading layer as early as possible, it found 
out that a cracking crack could be prevented and this invention was reached. 
[0013] Therefore, this invention aims at being able to obtain an image sheet by ink jet record, 
thermal transfer recording, or electrophotography record, and offering the sheet for the record 
which has the color-material acceptance layer which a cracking crack cannot generate easily at 
the time of spreading desiccation, and can be formed simply. 

[0014] Especially this invention aims at offering the sheet for record suitable for the ink jet record 
which has the color-material acceptance layer which can be formed simply, without absorbing 
liquefied ink promptly, and there being no absorption nonuniformity of ink, and being able to obtain a 
minute image without an ink blot or ink ******, and a cracking crack occurring at the time of 
spreading desiccation. 
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MEANS 



[Means for Solving the Problem] In the sheet for record with which, as for this invention, it comes 
to prepare a color-material acceptance layer on a base material This color-material acceptance 
layer applies the coating liquid containing a non-subtlety particle and water soluble resin on a base 
material. This spreading, coincidence, or before the applied this layer comes to show the falling rate 
of drying, it is in the sheet for record characterized by being the layer obtained by giving and 
stiffening the solution containing the cross linking agent over which this water soluble resin can be 
made to construct a bridge. 

[0016] The desirable mode of the sheet for record of above-mentioned this invention is as follows. 

(1) A cross linking agent is boric acid or borate. 

(2) A non-subtlety particle is [ primary / an average of / particle diameter ] a silica particle 20nm 
or less (preferably 10nm or less, especially the range of 3-1 Onm). 

(3) Water soluble resin is polyvinyl alcohol or gelatin. 

(4) The weight ratio of a non-subtlety particle and water soluble resin is in the range of 1.5:1-10:1. 

(5) A color-material acceptance layer has 40 - 80% of voidage (especially 50 - 80% of voidage). 
[0017] (6) In case (7) color-material acceptance layer in which a color-material acceptance layer 
contains the silane coupling agent which has a basic group (especially quaternary ammonium base) 
carries out simultaneous spreading of the coating liquid containing a non-subtlety particle and 
water soluble resin, and the solution of this cross linking agent, it is the layer obtained by carrying 
out simultaneous spreading and stiffening further this cross linking agent and the liquid which does 
not react so that the layer of the liquid may intervene between the layer of coating liquid, and the 
layer of the solution of a cross linking agent 

(8) The sheet for record is an object for ink jet record. 

[0018] (9) The coverage on the color-material acceptance layer of a cross linking agent content 
solution is 0.01-1 0g/m2 by cross linking agent conversion. It is in the range (the range of 0.05 - 5 
g/m2). 

(10) A color-material acceptance layer has a three-dimensional network. 

(1 1) A color-material acceptance layer has 30% or less of Hayes. 

(12) The above-mentioned sheet for record for ink jet record whose thickness of a color-material 
acceptance layer is 1 0-50 micrometers. 

(13) The object for electrophotography or the sheet for the above-mentioned record for thermal 
recording whose thickness of a color-material acceptance layer is 0.1-10 micrometers. 

[0019] 

[Embodiment of the Invention] The sheet for record of this invention has the basic configuration 
which consists of a base material and a color-material acceptance layer formed on the base 
material, for example, can manufacture it as follows. 

[0020] Opaque ingredients, such as paper, may be used, using transparent materials, such as 
plastics, as an ingredient which can be used as the above-mentioned base material. When 
employing the transparency of a color-material acceptance layer efficiently in this invention, as for 
a base material, it is desirable that they are a transparence base material or the opaque base 
material of high gloss. As an ingredient which can be used as a transparence base material, it is 
transparent and the ingredient which has the property to bear the radiant heat when being used on 



OHP or a back light display is desirable. As such an ingredient, cellulose ester, such as polyester; 
nitrocelluloses, such as polyethylene terephthalate, cellulose acetate, and cellulose acetate 
butylate, and polysulfone, polyphenylene oxide, polyimide, a polycarbonate, a polyamide, etc. can be 
mentioned. Polyester is desirable in these and especially polyethylene phthalate is desirable. Its 
thickness of a transparence base material is easy to deal with a 50-200-micrometer thing and is 
desirable although there is especially no limit 

[0021] That in which the near front face in which a color-material acceptance layer is prepared has 
40% or more of glossiness as an opaque base material of high gloss is desirable. The above- 
mentioned glossiness is JIS. It is the value calculated by measuring according to the approach of a 
publication to P-8142 (75-degree specular gloss test method of paper and the paper board). As an 
example of the opaque base material of high gloss, art paper, coat paper, a cast-coated paper, 
Paper of high gloss, such as a baryta paper used for the base material for film photos etc.; 
Polyester, such as polyethylene terephthalate (PET) Cellulose ester, such as a nitrocellulose, 
cellulose acetate, and cellulose acetate butylate With or plastic films, such as polysulfone, 
polyphenylene oxide, polyimide, a polycarbonate, and a polyamide The film of the high gloss which 
this film was made to contain white pigments etc. and was made opaque (performing surface 
calender processing etc.), Or the film with which the enveloping layer of the polyolefine which 
contains white pigments or is not contained was prepared in the front face of content plastics, 
such as the various above-mentioned papers, the above-mentioned transparence plastic film, or 
white pigments, can be mentioned. Furthermore, white-pigments content foaming polyester film 
(calcium content foaming PET which was made to contain an example and a polyolefine particle and 
formed the opening by drawing) can also be mentioned. Moreover, the special kind paper in which 
the polyolefine coat paper (a kind of the base material with which the enveloping layer of 
polyolefines, such as a paper base material with which the white-pigments content polyolefine layer 
was prepared in the front face, was prepared) currently generally used as a base material for film 
photos, or a metal vacuum evaporationo layer was prepared can be used suitably. The paper base 
material with which the white-pigments content polyolefine layer was prepared especially, the 
polyester (preferably PET) film with which the white-pigments content polyolefine layer was 
prepared, white-pigments content polyester film, or white-pigments content foaming polyester film 
is desirable. Its thickness of an opaque base material is easy to deal with a 50-200-micrometer 
thing and is desirable although there is especially no limit. 

[0022] Moreover, a base material may use what performed corona discharge treatment, flame 
treatment, and UV irradiation processing. 

[0023] In case the color— material acceptance layer of this invention applies the coating liquid 
containing a non-subtlety particle and water soluble resin on a base material, this spreading, 
coincidence, or before the applied this layer comes to show the falling rate of drying, it is a layer 
which the water soluble resin obtained by giving and stiffening the solution of a cross linking agent 
on a spreading layer hardened by the cross linking agent 

[0024] As an example of water soluble resin, it is resin which has hydroxyl as a hydrophilic 
structural unit polyvinyl alcohol (PVA) and cellulose type resin (methyl cellulose (MC) — ) Ethyl 
cellulose (EC), hydroxyethyl cellulose (HEC), Chitins and starches, such as a carboxymethyl 
cellulose (CMC); The polyethylene oxide which is resin which has ether linkage (PEO), The 
polyacrylamide (PAAM) and the polyvinyl pyrrolidone (PVP) which are resin which has 
polypropylene oxide (PPO), polyethylene-glycol (PEG), and polyvinyl ether (PVE);, an amide group, 
and amide association can be mentioned. Moreover, the polyacrylate which has a carboxyl group as 
a dissociative radical, maleic resin, alginate, and gelatin; the poly allylamine (PAA) which has the 
polystyrene sulfonate salt which has a sulfone radical, the amino group, an imino group, the 3rd 
amine, and quarternary ammonium salt, polyethyleneimine (PEI), an epoxidation polyamide (EPAm), 
polyvinyl pyridine, and gelatin can be mentioned. 

[0025] As a non-subtlety particle, a silica particle, colloidal silica, a calcium silicate, a zeolite, a 
kaolinite, halloysite, a muscovite, talc, a calcium carbonate, a calcium sulfate, boehmite, pseudo- 
boehmite, etc. can be mentioned, for example. What has a refractive index in the range of 1.40-1.60 
from the point of not reducing transparency is desirable. A silica particle is desirable in these. 
Moreover, the first [ an average of ] particle diameter of a non-subtlety particle has common 20nm 



or less (preferably 10nm or less, especially 3-1 Onm), and, as for a refractive index, it is desirable 
that they are the 1.45 neighborhoods. 

[0026] By the hydrogen bond by the surface silanol group, for an adhesion and cone reason, 
particles can form the structure where especially voidage is large, when especially the first [ an 
average of] particle diameter is 10nm or less as mentioned above, and the ink absorption property 
of a silica particle improves. A silica particle is divided roughly into a wet method and dry process 
according to a manufacturing method. The method of the acidolysis of a silicate generating active 
silica, carrying out the polymerization of this moderately in a wet method, carrying out flocking 
settling, and obtaining a water silica is in use. One dry-process silica has a method in use of 
obtaining an anhydrous silica by the approach (arc process) of carrying out heating hydride 
generation of the approach (flame hydrolysis), silica sand, and corks by elevated-temperature 
gaseous-phase hydrolysis of silicon halide with an arc in an electric furnace, and oxidizing this with 
air. In the case of a silicic anhydride (anhydrous silica), especially voidage is easy to form the high 
three-dimensional structure and is desirable [ a silica ], although these water silicas and an 
anhydrous silica have a difference in the consistency of a surface silanol group, the existence of a 
hole, etc. and show a property different, respectively. This reason is 2 5-8 pieces/nm, when the 
consistency of a surface silanol group is a water silica, although it is not clear. Mostly, when it is 
easy to condense a particle densely (aggregate) and it is one anhydrous silica, it is 2 2-3 
pieces/nm. Since it is few, it is presumed that it is because it becomes **** flocculation 
(FUROKYU rate) and voidage becomes high structure. 

[0027] The class of resin combined with a silica particle from a viewpoint of transparency is 
important, and when it is an anhydrous silica, PVA, especially PVA of whenever [ low 
saponification ] (70 - 90% whenever [ saponification ] it is desirable) are suitable in respect of light 
transmission nature. Although PVA has a hydro xyl group in a structural unit, they make easy for 
this hydroxyl group and the silanol group of a silica particle front face to form hydrogen bond, and 
to form the three-dimensional network which makes the aggregated particle of a silica particle a 
chain unit, and it is thought that the color-material acceptance layer of the structure where 
voidage is high is obtained by this. Thus, not only the minute record which absorbs ink quickly by 
capillarity and has neither an ink blot nor ink ****** is possible, but the obtained porous layer can 
paste up firmly the color material in thermal recording, and the toner in electrophotography record 
in ink jet record. This reason is because color material and a toner go underwater in the pore of a 
porous layer, the geometrical anchor effect which originates in a three-dimensional network as that 
result occurs and this fixes color material etc. firmly. Moreover, since there are many rates of a 
non-subtlety particle, thermal resistance is high and the embossing-proof nature in 
electrophotography record also has the description of being high. 

[0028] The ratio (PB ratio: weight of the non-subtlety particle to the weight 1 of water soluble 
resin) of a non-subtlety particle (preferably silica particle) and water soluble resin has big effect 
also on membrane structure. If PB ratio becomes large, voidage, pore volume, and surface area (per 
unit weight) will become large. When a ratio exceeds 10, there is no effectiveness over film 
reinforcement and the cracking crack at the time of desiccation, less than by 1.5, an opening is 
closed by resin, voidage decreases and ink absorptivity ability falls. For this reason, the range of 
1.5-10 is suitable for PB ratio. Like especially an OHP film, in order to acquire high-speed ink 
absorptivity with an ink jet printer, as for especially PB ratio, two or more are desirable [ to touch 
the image of a record sheet directly by hand, it is necessary to obtain sufficient film reinforcement, 
as for especially PB ratio, five or less are desirable, and ], therefore the range of 2-5 is still more 
suitable for PB ratio. 

[0029] For example, the three-dimensional network which makes the aggregated particle of a silica 
particle a chain unit when the first [ an average of] above particle diameter distributes thoroughly 
[ PB ratio / 2-5 ] in a water solution an anhydrous silica and water soluble resin 10nm or less and 
carries out spreading desiccation is formed, average pore is 30nm or less, and voidage is 50% or 
more and pore specific volume 0.5 ml/g. The above and specific surface area are 100m2/g. The 
porous membrane of the above translucency can be formed easily. 

[0030] The color-material acceptance layer of this invention is a layer which hardened further the 
layer (porous layer) which uses the above-mentioned inorganic particle and water soluble resin as a 



principal component by the cross linking agent. And in this invention, grant of a cross linking agent 
is performed, at the same time the above-mentioned coating liquid for porous layer formation was 
applied, or before the coating liquid layer for porous layer formation comes to show the falling rate 
of drying. The cracking crack generated by this actuation while the spreading layer of the coating 
liquid for porous layer formation dries can be prevented. That is, before a spreading layer comes to 
show the falling rate of drying at the same time the above-mentioned coating liquid for porous 
layer formation was applied or, the given cross linking agent content solution raises the film 
reinforcement of a spreading layer substantially immediately by permeating in a spreading layer, 
reacting promptly with the water soluble resin in a spreading layer, and making water soluble resin 
macromolecule-ize (hardening). Consequently, the cracking crack generated at the time of 
desiccation of the spreading layer of the above-mentioned coating liquid for porous layer formation 
can be prevented. 

[0031] as the example of the cross linking agent to be used — boric acid and borate (an example, 
an orthoboric salt, and InB03 — ) ScB03, YB03, LaB03, and Mg3(B03) 2, 0o3(BO3) 2, diborate 
(an example, Mg2 B-2 05, Co2 B~2 05), a metaboric acid salt (an example, LiB02, calcium (B02)2, 
and NaB02 — ) KB02 and tetraborate (example and Na2 B4 07 and 10H2 O) 5 borate (example, 
KB5 08.4H2 O, and calcium2 B6 011 and 7H2 O — ) CsB 505, glyoxal, melamine formaldehyde (an 
example, a methylol melamine, alkylation methylol melamine), a methylolurea, resol resin, the poly 
isocyanate, etc. can be mentioned. In these, boric acid or borate is desirable. Since using it 
combining polyvinyl alcohol as water soluble resin causes crosslinking reaction promptly, boric acid 
and borate have it. [ desirable ] 

[0032] When using gelatin as water soluble resin, the following compound known as a hardening 
agent of gelatin can be used as a cross linking agent. Aldehyde system compounds, such as 
formaldehyde, glyoxal, and a glutaraldehyde; Diacetyl, Ketone system compounds, such as 
cyclopentane dione; screw (2-chloro ethylurea)-2-hydroxy - 4, 6-dichloro - 1, 3, 5 triazine, Activity 
halogenated compounds, such as 2 and 4-dichloro-6-S-triazine sodium salt; A divinyl sulfonic acid, 
A 1, 3-vinyl sulfonyl-2-propanol, N, and N'-ethylene screw (vinyl sulfonyl acetamido), Activity vinyl 
compounds, such as 1,3, and 5-thoria chestnut roil-hexahydro-S-triazine; A dimethylolurea, N- 
methylol compounds, such as methylol dimethylhydantoin; Isocyanate system compound; U.S. Pat. 
No. 3017280, such as 1 and 6-hexamethylene di-isocyanate, Epoxy system compounds, such as 
carboxy imide system compound; glycerol triglycidyl ether indicated by aziridine system compound; 
U.S. Pat No. 3100704 indicated by 2983611; 1, 6-hexamethylene-N, ethylene i mi no 3 M C3 M c5 M e3 l e5 K" 
such as an N'-bis-ethylene urea, — halogenation carboxy aldehyde system compound [, such as a 
mucochloric acid muco phenoxy KURORU acid, ]; — dioxane system compound; chromium alum, 
such as 2 and 3-dihydroxy dioxane, potash alum, a sulfuric-acid zirconium, chromium acetate, etc. 
Two or more sorts of these can be combined, and can also be used. 

[0033] The solution of the above-mentioned cross linking agent dissolves a cross linking agent in 
water and/or an organic solvent, and is prepared. The concentration of a cross linking agent 
solution has 0.05 - 10 desirable % of the weight, and it is O.i- 7 % of the weight especially. 
Generally as a solvent of a cross linking agent, water is used. Halogenation solvents [, such as 
alcoholic; methyl ethyl ketone, /, such as ketone; ethyl acetate, /, such as ester; toluene, /, such 
as the ether such as an aromatic series solvent; tetrahydrofuran, and dichloromethane, ], such as a 
methanol and isopropyl alcohol, etc. can be mentioned that what is necessary is just to use what 
each ingredient dissolves as an organic solvent 

[0034] In this invention, when the coating liquid (coating liquid for porous layer formation) which 
uses a non-subtlety particle and water soluble resin as a principal component is applied on a base 
material, a cross linking agent is given so that this spreading layer may not cause a cracking crack, 
and the film reinforcement of a spreading layer is raised promptly. After applying the coating liquid 
which applies a cross linking agent solution to spreading and coincidence of coating liquid which 
use a non-subtlety particle and solubility resin as a principal component actually, or uses a non- 
subtlety particle and water soluble resin as a principal component a cross linking agent solution is 
given promptly. 

[0035] Next, after applying the coating liquid (coating liquid for porous layer formation) which uses 
a non-subtlety particle and water soluble resin as a principal component before the spreading layer 



comes to show the falling rate of drying, how to give a cross linking agent solution promptly is 
explained, the coating liquid for porous layer formation — an average of 1 [ for example, ] — the 
silica particle not more than order particle diameter 10nm — underwater — adding (an example — ) 
A high-speed revolution wet colloid mill (an example, KUREA mix (M Technique Co., Ltd. make)) is 
used ten to 15% of the weight For example, after carrying out distribution for 20 minutes 
(preferably for 10 - 30 minutes) on condition that the high-speed revolution of 10000rpm 
(preferably 5000 - 20000rpm), A polyvinyl alcohol water solution (it is set to PVA of about 1/3 
weight of an example and a silica like) can be added, and it can obtain by distributing on the still 
more nearly same conditions as the above. Thus, the obtained coating liquid is a homogeneity sol 
and can obtain the porous layer which has a three-dimensional network by forming this on a base 
material by the following method of application. 

[0036] Spreading of the above-mentioned coating liquid for porous layer formation can be carried 
out by applying the coating liquid which added the antistatic agent, the mordant, etc. to for 
example, the above-mentioned coating liquid further by request, and was obtained on the above- 
mentioned base material (film). Spreading can be performed by the well-known methods of 
application, such as for example, an extrusion die coating machine, the Ayr doctor coating machine, 
a bread coating machine, a rod coating machine, a knife coating machine, a squeeze coating 
machine, a reverse roll coater, and a bar coating machine. 

[0037] After spreading of the coating liquid for porous layer formation, before the spreading layer 
comes to show the falling rate of drying, the solution containing the cross linking agent of this 
invention is applied on a spreading layer by the same approach as the above-mentioned coating 
liquid for porous layer formation, it dries and the color-material acceptance layer by which this 
invention was hardened is obtained. In addition, a cross linking agent solution may be given by the 
approach of a spray etc. 

[0038] Before the above-mentioned spreading layer comes to show the falling rate of drying, the 
constant rate of drying which is for several minutes after immediately after spreading, and is the 
phenomenon in which the content of the solvent in a spreading layer decreases in proportion to 
time amount in the meantime is usually shown. The period which shows such the constant rate of 
drying is indicated by the chemical engineering handbook (707-712 pages, the Maruzen Co., Ltd. 
issuance, October 25, Showa 55). 

[0039] After spreading of the coating liquid for porous layer formation, the color-material 
acceptance layer of this invention gives the above-mentioned cross linking agent content solution 
by the approach of spreading or a spray, while this spreading layer shows the constant rate of 
drying. Generally desiccation after spreading of the coating liquid for porous layer formation is 
performed at 50-180 degrees C for 0.5-10 minutes (especially for 0.5 - 5 minutes). Although this 
drying time naturally changes with coverage, the above-mentioned range is suitable for it 
[0040] Introductory **** of the cross linking agent is carried out into this spreading layer that the 
spreading layer is immersed in the spreading layer of the coating liquid for porous layer formation in 
the base material which has this spreading layer in a cross linking agent content solution within the 
period which shows the constant rate of drying, or by carrying out spray spreading of the cross 
linking agent content solution at a spreading layer. Although spreading of cross linking agent 
content coating liquid can use the well-known methods of application, such as a curtain flow coater 
besides the above-mentioned approach, an extrusion die coating machine, the Ayr doctor coating 
machine, a bread coating machine, a rod coating machine, a knife coating machine, a squeeze 
coating machine, a reverse roll coater, and a bar coating machine, its approach a coating machine 
does not contact a spreading layer directly using an extrusion DAI coating machine, a curtain flow 
coater, a bar coating machine, etc. is desirable. 

[0041] The coverage on the color-material acceptance layer of cross linking agent content coating 
liquid is 0.01 - 10 g/m2 by cross linking agent conversion. The range is common and it is 0.05- 
5g/m2. The range is desirable. After spreading of cross linking agent content coating liquid, 
generally a spreading layer is heated for 0.5 - 30 minutes at 40-180 degrees C, and desiccation and 
hardening are performed. It is desirable to heat in 1 - 20 minutes at 40-150 degrees C. For 
example, when using boric acid as a cross linking agent, it is desirable to heat for 5-20 minutes at 
60-100 degrees C. 



[0042] Next, how to apply a cross linking agent solution to spreading and coincidence of the 
coating liquid (coating liquid for porous layer formation) which uses as a principal component the 
non-subtlety particle and water soluble resin which are the another formation approach of the 
color-material acceptance layer of this invention is explained. It can obtain by carrying out 
simultaneous spreading and stiffening the coating liquid for porous layer formation, and a cross 
linking agent content solution on a base material, so that the coating liquid for porous layer 
formation may contact a base material. Simultaneous spreading of the coating liquid for porous 
layer formation and a cross linking agent content solution can be performed by the method of 
application which uses for example, an extrusion DAI coating machine and a curtain flow coater, for 
example. Generally desiccation after simultaneous spreading (multistory spreading) is performed by 
heating for 0.5-10 minutes at 40-150 degrees C, and a spreading layer is hardened. It is desirable 
to heat for 0.5 - 5 minutes at further 40-100 degrees C. For example, when using boric acid as a 
cross linking agent, it is desirable to heat for 5-20 minutes at 60-100 degrees C. 
[0043] When the above-mentioned multistory spreading is performed for example, by the extrusion 
die coating machine, multistory is formed before two sorts of coating liquid moves on an extrusion 
die coating machine, i.e., a base material. And since crosslinking reaction has already occurred by 
the interface of a bilayer in case the spreading layer (multistory) of a bilayer moves to a base 
material, it becomes easy to generate thickening by mixing of regurgitation coating liquid near the 
delivery of an extrusion die coating machine, and trouble may be caused to spreading actuation. 
Therefore, in case the above-mentioned simultaneous spreading is performed, it is desirable to 
apply further, a cross linking agent and the liquid which does not react three layers of coincidence 
with spreading of the coating liquid for porous layer formation and this cross linking agent content 
solution, so that a layer may be intervened between the layer of coating liquid and the layer of a 
solution. As a cross linking agent and liquid which does not react, a minute amount **** water 
solution can be mentioned for a cross linking agent and the water soluble resin (it is used as a 
thickener) which does not react, for example. 

[0044] Moreover, the obtained color-material acceptance layer can raise surface smooth nature, 
transparency, and paint film reinforcement after spreading and desiccation by letting between roll 
nips pass under heating and application of pressure using a super calender, gloss calender, etc. 
However, decline in voidage needs to perform such processing by setting up few conditions in order 
to reduce voidage (namely, in order for ink absorptivity to fall). 

[0045] In the case of ink jet record, the thickness of the obtained color-material acceptance layer 
needs to have the absorption capacity which absorbs all drops, and it is necessary to determine 
this in connection with the voidage of a paint film. For example, the amount of ink is 2 8 nL(s)/mm. 
If it is the case where voidage is 60%, film about 1 5 micrometers or more is needed for thickness. In 
ink jet record, the thickness of the range of 10-50 micrometers is desirable. In the case of thermal 
ink transfer printing or an electrophotography method, since color material or a toner is adsorbed 
on a front face, a thin film is enough, and it is desirable. [ of 0.1-10-micrometer thickness ] 
[0046] Moreover, a single raw material is sufficient as the non-subtlety particle and water soluble 
resin which mainly constitute the above-mentioned color-material acceptance layer, respectively, 
and the mixed stock of two or more raw materials is sufficient as them, moreover, the color- 
material acceptance layer may contain acid alkali as various kinds of mineral and a PH regulator, in 
order are alike other than this and to raise the dispersibility of a particle, although it mainly 
consists of the above-mentioned inorganic particle and water soluble resin. Moreover, various kinds 
of surfactants for the object which raises spreading fitness and surface quality may be used. In 
order to control surface frictional electrification and exfoliation electrification, or in order to adjust 
surface electric resistance in a xerography, the metallic-oxide particle with a surfactant with ion 
conductivity or electronic conductivity may be included. Moreover, a mordant may be used in order 
to fix coloring matter in ink jet record and to raise a water resisting property. Moreover, various 
kinds of mat agents for the object which reduces a surface friction property may be included. 
Furthermore, various kinds of antioxidants for the object which controls degradation of color 
material again, and an ultraviolet ray absorbent may be included. 

[0047] Moreover, between a color-material acceptance layer and a base material, an adhesive 
property may be raised or undercoat may be prepared for the object of adjusting electric 



resistance. Furthermore, a color-material acceptance layer may be prepared in both sides, in order 
to prepare in one side of a base material and to control curl etc. Moreover, an antireflection film 
may be prepared, in order to raise light transmission nature to the reverse side or both sides when 
preparing a color-material acceptance layer only in one side in using by OHP etc. 



[Translation done.] 
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EXAMPLE 



[Example] 

[0049] [Example 1] 

(1) The presentation of the coating liquid for porous layer (front [ bridge formation ] color-material 
acceptance layer) formation (all the values of the weight section which shows the loadings of all 
the following coating liquid express solid content or a nonvolatile matter) 

** Anhydrous silica particle (primary [ an average of] particle diameter : 7nm; 10 weight section 
surface silanol group : 2-3 pieces/nm 2; refractive index : 1.45;) 
Aerosil 300 (product made from Japanese Aerosil) 

** Polyvinyl alcohol (it is the 81.8%; 3.3 weight section whenever [ saponification ] polymerization- 
degree 4000-VA440 (Kuraray Co., Ltd. make)) 

** ion exchange water the polyvinyl alcohol water solution (what was dissolved in the remainder 
62.7 weight section of ion exchange water) after adding in the ion exchange water (73.3 weight 
sections) of ** and distributing the silica particle of 136.0 weight sections ** for 20 minutes on 
condition that 10000rpm using a high-speed revolution wet colloid mill (KUREA mix (M Technique 
Co., Ltd. make)) — in addition, it distributed on the still more nearly same conditions as the above, 
and the coating liquid for porous layer formation was obtained. 

[0050] An extrusion die coating machine is used for the front face of the laminated paper for the 
photographic printing papers with a thickness of 200 micrometers for the above-mentioned coating 
liquid, and it is 200 cc/m2. It applied by coverage and dried for 3 minutes at 80 degrees C (3m 
[/second ] wind speed) with hot air drying equipment. The spreading layer showed the constant 
rate of drying in the meantime. For these 3 minutes, after desiccation, promptly, this spreading 
layer was made immersed in the boric acid content solution of following (2) for 1 second, and it 
dried for 10 minutes at 80 degrees C. Thereby, desiccation thickness formed the color-material 
acceptance layer which is 27 micrometers. 
[0051] 

(2) Boric acid content solution ** boric acid 1 Weight section ** surfactant (F-144D, Dainippon Ink 
& Chemicals, Inc. make) 0.2 weight section ** ion exchange water The 98.8 weight sections [0052] 

(3) Presentation **M-100C of a silane coupling agent solution which has quarternary ammonium 
salt (Sumitomo Chemical Co., Ltd. make) 1.6 weight section ** Para toluenesulfonic acid (10-% of 
the weight methanol solution) 1.6 weight sections ** silane coupling agent (AZ-6160, Nippon Unicar 
make) 4.0 weight sections ** methanol #3.1 bar coating machine is used for the 32.8 weight 
sections above-mentioned silane coupling agent solution on the above-mentioned color-material 
acceptance layer, and it is 2.1g/m2. It applies by coverage (solid content) and heats for 5 minutes 
at 80 degrees C after that. The color-material acceptance layer processed by the silane coupling 
agent which has quarternary ammonium salt was formed. The sheet for record for ink jets was 
obtained as mentioned above. 

[0053] Except having used the following coating liquid for the coating liquid for [example 2] porous 
layer (front [ bridge formation ] color-material acceptance layer) formation, like the example 1, 
formation of a color-material acceptance layer and processing of a silane coupling agent were 
performed, and the sheet for record for ink jets was obtained. 

(1) The presentation of the coating liquid for porous layer (front [ bridge formation ] color-material 



acceptance layer) formation (all the values of the weight section which shows the loadings of all 
the following coating liquid express solid content or a nonvolatile matter) 

** Dry type silica particle (primary [ an average of] particle diameter : 7nm; 10 weight section 
surface silanol group : 2-3 pieces/nm 2; refractive index : 1.45;) 
Aerosil 300 (product made from Japanese Aerosil) 

** Polyvinyl alcohol (it is the 81.8%; 3.0 weight section whenever [ saponification ] polymerization- 
degree 4000-VA440 (Kuraray Co., Ltd. make)) 

** Vinyl pyrrolidone/dimethylaminoethyl The 1.5 weight sections The 4th class salt copolymer of 
methacrylate (the ruby cut PQ1 1, BASF Japan, Ltd. make) ** ion exchange water The 136.0 weight 
sections [0054] ** Add a silica particle in the ion exchange water (73.3 weight sections) of **, the 
polyvinyl alcohol water solution (what was dissolved in the remainder 62.7 weight section of ion 
exchange water) after making it distribute for 20 minutes on condition that lOOOOrpm using a high- 
speed revolution wet colloid mill (KUREA mix (M Technique Co., Ltd. make)), and the copolymer of 
** — in addition, it distributed on the still more nearly same conditions as the above, subsequently 
to 8-9 pH was adjusted, and the coating liquid for porous layer formation was obtained. 
[0055] In the [example 1 of comparison] example 1, the sheet for record for ink jets was similarly 
produced except having not applied the boric acid content solution of (2). 

[0056] In the [example 2 of comparison] example 2, the sheet for record for ink jets was similarly 
produced except having not applied the boric acid content solution of (2). 

[0057] In the [example 3 of comparison] example 1, the sheet for record for ink jets was similarly 
produced except having changed the desiccation for 3 minutes into desiccation for 4 minutes at 
this temperature by 80 degrees C (3m [/second ] wind speed) with hot air drying equipment (the 
spreading layer having shown the falling rate of drying in the meantime). 

[0058] About the sheet for record for ink jets obtained above, the ink jet fitness was evaluated by 
the following measuring methods. 

(1) Parallel ray permeability was measured using the Hayes hazemeter (HGM-2DP; Suga Test 
Instruments Co., Ltd. make), and Hayes was obtained. However, in each example and the example 
of a comparison, above-mentioned Hayes was measured using the sheet for record which used the 
polyethylene terephthalate film with a thickness of 100 micrometers instead of the laminated paper 
for the photographic printing papers as a base material, and was obtained. 

[0059] (2) It measured using the voidage mercury porosimeter (pore sizer 9320-PC2, Shimadzu 
Make), distribution was acquired, and the average was calculated. 

(3) About the record sheet obtained the degree of gloss, glossiness was measured according to the 
approach of a publication to JIS-P -8142 (75-degree specular gloss test method of paper and the 
paper board). 

[0060] (4) With the ink rate-of-absorption ink jet printer (PM-700C; Seiko Epson make), Y (yellow), 
M (Magenta), C (cyanogen), K (black), B (blue), G (green), and R (red) to the sheet for record 
carried out solid printing, the contact press of the paper was carried out just behind that (after 
about 10 seconds), and it judged as follows by the existence of the imprint to the paper of ink. 
AA: Ink was not imprinted by paper. 
CC: Ink was imprinted by paper. 

(5) the sheet for generating profit **** record of a cracking crack was observed visually, and it 
evaluated as follows according to the existence of the cracking crack generated on the front face, 
and its magnitude. 

AA: The result of the above-mentioned assessment as which the cracking crack of the die length 

beyond CC:3mm as which the cracking crack of the die length which is BB:1-2mm as which a 

cracking crack is not regarded is regarded is regarded is shown in the following table 1. 

[0061] 

[A table 1] 

Table 1 — . ****** **[[[ ** - ** ****** _ **** ** \ 

******** The **** method The **** method The **** method ****** ** **•••• - 

******** m **** [ forerunner . **** . **** . **** . ************ m **** [ ** m **** m ******** _ 
****;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;'' ********. **** i ** . ****. **** . ****. **************** [ ****** m 
****. **** m ************ # **** [ ** m **** m **** _ **** _ ****.. 
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5if*«l~3K)V>-ftv^»J:fB«<Z>IE^ffl'>— h» 

5 ] ftMttlRttf t *»tt«JIBroS*Jt*s 1 . 
5:1 — 10: l<D$6HI'fc5H*Iil~4<D^-f*l^ 
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£*-T-5 W*^ 1-5 rov-f *v*^r|S*WSE^:ffl 
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fcwEflUBi'— ho 
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[000 1] 
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5, 
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0M*-f^) 5rfflv>s^ife, &t>*fffi®ttfe^ 

[0004] «*ME^;tr*H\ < #i*-c-«©2rsc 

[0005] — #w 4 5 /<cffl^T-l4 x SH! h Sr 

LTfE^->-h5r^j5)<;-t-^o «*.tf, #lfW7^fK 
30 (DiXfryizi&mZfrZMgfrmz.Xi^OHPy'f/u 

[0006] ±&<oumttX'mi&&Mi$.£Ktt : mm7 

^T-fc 9 , $ b fcW >^ -^^ y h JE«0*a-<?»4. 
*B«Sr#5±t?, «PR^v^S:*<»JtZU ^^^^ 

40 [0 0 0 7] r.*te>OW)iijRS:»ft-rsfc«>l=, 

b«**tl^/5S^$iXTV^So Mz.\i. #^BS5 7-l 

4 0 9 1 qr'jzm&xvmmm 6 1 - 1 9 3 8 9 ^-nmz 
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U^BSiBg 3-2 8 1 3 8 3 *4fc«fctt, SI^— M* 

®st«s 1 . 6 5 km\^tz.£>, ft&iz^^mw&tf 

10 0 0 9] $t>»^*fc, i|#MBe6 1-5 3 5 9 8^ 

iffipl. 4 4-1. 5 5ro«tt?-&tf**tt»J!B*»e>fc 

iiSn OnmSrMxS-^fe^Sr^b. H 
Krifcftmi&l 0 Onm©et t^5. iroipill 

[0010] ±iafflffiSrj4?^UfclE»ffl^— h i: LT, 
^W7-2 7 6 7 8 9^«jr, «S»«fc|ft^- 1 
mm b frbMf&Z ^ffiHl*© =»c5c*itSr5firt-5 20 

6tt£S*a*8W£«fflc.Jbi;:ta:»* t> tifciEft/B h # 

[0 0 1 1 ] 

[*w***BifcLj:5£-i-3swa] mmm^-Rifjmit 

» J: 3 *fe«-S*JB a 
S^ffit LT> M¥9- 1 0 9 5 4 5 Affile ^fr 

[0012] ±iEfe*tssew fc trflixSrWlhi-Sfc 40 
^Wig-^WSrSlafcir^, »*Wi0>fc trtHx 

SSrSitfjSr t^«t!J N t trWixSrESih^wrfig-CfcSr 
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mm h s r .t £ @ w t -r z> . 
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[0015] 
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t -rz> mm.m h i- &> 5. 

[0016] ±fB*^W|Efikffl>— hwifS LV>ffi^ 

(1) $K«»l^ffl9^XliffllifejfeT'$>5„ 

(2) ^lfte^2 0nmOT 
(SfSKIt 1 0 nraHT, <ft\Z 3~ 1 0 nrn<D|5 

(3) *«tt»re*sjKy tr=,uT/u=i— ^t>u<i±^7 
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l o : l tf>$5Hlr$>£„ 
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tz%imMb5Lfcvt£\,^mz, mftm<omb%mMv>mm 
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(0. 0 5~5g/m 2 W©ffl) Idfo^,, 
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(11) 6WS^«^3 0%«T©~ fXSrWi-S,, 

(12) feWS^S^gJf:^ 1 0~5 0fimffc5-ry 
^ V s ^ y HE»ffl©±SBE»ffl'>— So 

( 1 3) feWSSiWlWO. I~10/,mt*fe5t 

[0019] 
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[0 0 2 0] ±|EX«ffrt bT«fflT-#6*f*4i: LT 
WttSr**»i"±-C» S:»*Hfi8M3tl***fcttiiili3tJR<0 

jjf y if u— h^ro^y yuKg ; =. 

Dt/Wc-^, ir/Un— XTir^— K -tryU-n — ;*Ti? 

y^yutf;;^ :K!J7i^l/yt*t-f K> #M5F, 
#y;*/-#*-K ^y 75 KtteWfS:: ttfx-% 

IfKf&JPglA&V^ 5 0~2 0 0m mWtWiiSDft^ 
£<$f*LA\, 20 
[0 02 1] 

s«s»tbn5ffla<D*ffi^4 o%w±^7t^«^*-r5 

f>0*S»*bt> 0 -h!S3tiR«»i, J I S P-8142 
Sl;^otltt5: £ K J; 9 ^fc^ix 3„ i§5 

— h (PET) ^<Dtf}) i^fyl^ — hn-fcyPn — 

^ x -feyun — ^r-feT 1 — hSTJ-fcyun — ^.T-fe^— h7 so 

^U— hflDt^D- -^^J^TVMIS. fcSlMistfy 

TKy ^ct^u-v^-^-y-^ k, *?y-r 5 k, =#y# 

Z (O y j /v a \z a feffi**^ Sr^W $ itT^FSBJ K bfc i<5 

ftiRW (MTJUyy'-Mlf^ftiot) 7^yUA N 

*#SH* bWc7 w yu^fc^jf 5 C £ #-e# s o $ P> 
fife W^tlfe* !) xxr ^7 ^ yuA tf?y 40 

5o ^afe^^^y vji*sR»te,nfc» 

y^^^yu (jfSKBPET) so 



*f y ^ yp^ w yu^ h 5 v mi e tefflft-gmftfetf y 

flSKfflPKttfcV^ 5 0 — 2 0 0 /zm<Dt><£>7)S&!?©^ 
[0 0 2 2] *fc£JWtt=n-rifcfc*ys, *jfc*&38. 
[00 2 3] **WOfe^«II4, 

BI'ftL/tST-fo-So 
[00 24] *»tt»IB«>«i: bt{±, 
ittt Kn*->yu££*-r-5#fflg-Cfc.5, jtfy f-yu 
Tyu=>— yu (PVA) , -fe/na— (y^yHryu 
o— ^ (MC) N ■x.^vu-fcyvn— ;* (EC) „ t Kn* 
->:r.^yH?yun — (HEC) , i3J\yi^^-^?t ^vu-feyu 
n— * (CMC) 30 , ^VjS, RXJ^ryy^ ; 1— 

(PEO) , *i)/ctVy#^ K (PPO) . tK 

y m^u^y =1— yw (peg) St/jKy e-M-f 
^ (PVE) ; ^rbTT5 KS$fcll7 5 K^Sr^-f 
S»JB-C*>SjKy Ti7 yyUTS K (PAAM) *3j;tyt7K 

ye-^yufny (pvp) ^fifs^tas-ets. 

y^ffiSffi. vWvMg, T/v-^Vgfe^Rlyt-^^fX 

5/1, ^5/1, 1375 V&.tflMi&T^^A 
IftSrW-TSsKy ryyU75>' (PAA) , 7Hy^^u>- 
•Y5> (PE I) . ^7K=^-Wk7KyT5 K (EPA 
m) , #y If^yH^y it^Rtf ^m&m\fZ>Zb 

[00 2 5] *mi»&^<!: b-Ctt, •> y 

3c^^->l)y), Sgf^yu-V^-t., 
**JJ-r-f K AD^t-f 

yu-->^A x SS®f*yP->^A, v-f -vf h 

Stff^7)5 1 . 40~1. 6 0(O|5ffltrfcS <b(7)7)5$f 

amST-CO^-^^^li 2 0 n m«T (»4 L < (4 
lOnmftT, #l:3~10nm) ^-M"!?, Sfcffi 

[0026] j/y^te^F-tt^ %m<r>*s7 j—jvmz. xz> 

7K**S^IC i «y $L*Wl±AWm j *n> ±IEK> ± 7 id 
ftStT-®/) 5 ^!' 1 0 n m«T(0«^-(c:#^^RS^ 

[6]±-T5o ->y*^l*B!)t»}- i 9 Soffit ftgiSjSfeU: 
7k->y *Sr^5*te/JS±S£-CfcS. — *ro$£^->y 77 
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y #<7>^tCl2 5~8f@/nm 2 fc*< tt-T-*S*fcJW| 
-3fi/nm 2 fcd^fcV^ ft*«C«S« (7p^^I/- 

[oo27] aw40>fcjsa»e>, y *«tt4T-fcia*-& 
to**»jiBco3ma^ss-e*9, **s/y 
pva, m^imm* w&v<\±mtm 70-90 

%) <oPVA^3atiif4o^-e»ig"C4>5o PVAIt 
<D - fctt^Sr 4: i-« HtffeTcP g tttit&flg/ft b^ < 

**tt*tnM>tt* (P Bit : **tt«HB<&S* 1 fc:*H- 

<, 1. 5*«n^i/5«T'i^n, Qffimtm'p 

5-1 0^$fiHa*#arc*>5«, «:OHP7^ww ( j; 
aft*Sr#5^»s*>D, PBJfc»±5«T##»w#4L 
»5*KttPBJttt2eLh3jS«K#Sb<, t£oTPB 

jttt 2 - 5 <Dffim& £ e> Kware* a c 

[00 2 9] #J;ttf , _hi£coJ; 5 1 
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*U ¥WL^3 0nm«T, 5 0%SJLk, M 
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■e*a 0 
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On - 7H 2 CsBs OsK ^y**^— 
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[0 0 3 2] 7kStt»/IBi: bTif^^Srffli^ii^ 

< ^^xDmmmt bT*pbttTt^5, te©^ 
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trb^mt&tfo \*?* - 2 - 
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2. 4-^od-6-s- hy r^y • -j-hy ^ 

1, 3 - t^/i/X;^^/u- 2 - /d/V -/K 

1, 3, 5-MJ7^yo^;U-^tfc Ko-S-h 
y 7i?^<Dt£&V~sHk&yo ; ^^^n-yu^ % ^ 

so 6 — uy^ y hf W y 



Vm\&® ; *S#fFPJ*0«^ 3 0 1 7 2 8 0 
3\ B«2 9 8 3 6 1 l#fcE«$*tfcr^»;^^3Rft 
; *S#ffF01*IB*£3 1 0 0 7 0 4-g-fc!2tt$ix<5 
#/ustf*W S K*ffc&» ; yv-teu—Ji-h DVD isis 
,\,^— 3 9-flJH<n=-i£**s%&&m ; l , 

[0033] ^m^mm^mmn. mm**»&/jL 

tt, 0. 0 5-10li%W^t<, 4#K0. 1 — 7 

Sl;fh7l: Kn7 7y^- f^St/y^n ny ^ 2 o 
[0 0 3 4] **WT?tt, «««lft^F-Xt/**f41»J!BS: 

[oo3 5] mwmm* t t 30 
Tos^y *«Mft^s:7K^^aaniu-c («, 10-151 

* (xi,.f^>^ (ft) 88) ) Srfflv^-c, Wttfl 
OOOOrpm (ffll< 115 00 0-2 O 0 0 0 r p 

m) ^ssaiEite^*#-e2 0 5>P(B (ff^b<lilO — 3 
0#BB) ftWt£i£lL&, tfD tr^uT/i^ — fri£m& 40 

[0036] ±^nmmm^,mmmm<Dmm^ w*. 
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[0037] ^Kwm^mm^m<om^m, *<oms 
«tra«^jfe-ejft*u, silt, *3sw^seft**t 

[00 3 8] ±C&#ltftt4««lttrj3«tJ: 5 fc* 

sttit a*. a*it^b»^ra"ea>o. ciora 

K fc> V > T i*S*JS * <^#J<^**^ ASH UUfcflJ L 
'>1-£SLA-e*>5, fl*<£«aftSr^-ro rcoj: 5^tl 
^ft^jS^Sr^-rWFB^-o^TfL fc^I^I (7 0 
7-7 1 21, A*«a^tfc*n. BSft5 5^10^2 
5 0) lcE*Sfttv>5. 

[0039] grjLKmm&mm 
ttwtcomttm. r<^a*s^ti**£«a«s:^b-cv^5 

— JRJC, 5 0-1 8 0tT?0. 5-10M (#1:0. 

^-7^70-3^^ ^^^^^^^^ 
[0041] *W^#iflia^MS§i±^i*t 

tt> ^»J^»T-0. 0 1-10 g/m 2 (Oj6H^S— J|g 
W-efct), 0. 0 5-5g/m 2 O|6H^04Lt\ 

M^®ii-^4 0-18 0 
•C-CO. 5-3 0^M*n»*ix, «JftRWKft3S«tTftto 

4 o-i s ox:ti-2 oftmxtom-rzzttf 

tt, 6 o-i o 0^:^5-2 o^iDits: btw* 

[004 2] **WOfe«-g«aco35iJ<0»J«*ife 
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t«Baww^^r»i«fl5isjBMfc^jH:. mtt^t* 

Attffi) «<D*a(lktt— 4 0-1 5 OttO. 5~ 
ir&o 3EI-4 0~ 1 O Ott'O. S — S^iD^-t-?) i to 
£-|4. 6 0~10 0tt'5~2 0^F«t5itW 
[0 0 4 3 J ±fSSS^*Sr, 0«;Ltf, l^—'J 

HtMi^SftS. -5" LT< ZI©M (fig) 
:ot^5fci6 1 hyu— ^— cost 

mm^mm<owfabMz. £ tKasisjwirss l#<^ 

t Ltttffi) Sr«ft^tr*aS»Srajtlf -5 c <k ^ 
[0 0 4 4] Sfc, »fettfcfeH-S»JI 

T£-tt5fc£> (BPW>'^KtlXtt^iST-t--5fc») , ^ 

[0 0 4 5] »&*tfcfe*rg*Ji0>JMEtt, -Yv^a 

®tefc->J) ll'W&rf- 1 : 7 nm ; 

81^7;-^: 2~3ffi/nm 2 ; ffiSr^ : 1 
710^3 0 0 (B^Tipv'/P (#0 Si) ) 
©tf? y t'-A-TVW-n-yU- (jfrffcft 8 1. 8 % ; 

4 0 0 O ; P VA4 4 O (^7 ^ (t*) ®{) ) 

(Dni/VDWLftfr*^ ®<Ds(*^$Z&*. (7 3. 311 
SO flrSyjnLT, iUitEHESjSan^ U-T 
5;/^^ (XA • T-y-^yy- (#) fit) ) fcfliVM:, 1 
OOOOrp mO»f2 O^M»»**fca, #1/ fc* 
^^7y>3- ,Mt*g?& (-f^V^I&zlWg?!? 6 2. 7 fi 
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ssbs^*s 6 o%<Dm&x'fott\-£mm&&) 1 5 ^ mai© 

JBjJSjSJ* t * 'O'y-'Jx.yY I2ISW4§-&I4, 1 0 ~ 
5 O u m<D$m<om&t>Wti U\ J&fSMte^fflrf-^X 

bfr<o : mmx'+ftx-i>*)* o. i ~ i o /t mvmm&ft 

[004 6] ifEfettg^jf £££ LT«^i"-5 

#1 b LXWtTJi'J} ]) Sr-^/y-ev t> J; v \ * fc^igtt 
■*»*BiiB.K«:i««>a S WT*#aro#ffi«tt^iJSrftffl LT 

v ^±mi-^mm\'^ ^xmmm,%.W0L*mm-rz>%b\^ 
* >mni± zw^R ffifsmm ^m? mmtt & n^>&m m 

^sr»*9i-5 a w-e*a©awiswit3w, m^mm.^m^ 

[004 7] ^.ft&U^m & £M^«>mK:«*tt«rX 

OHP*?-eflJ^-54§£-lc«u feMS^SSr 

SilttS:^ft-5fc*tc, gM&5itm*mfXh£ki<\ 
[0 0 4 8] 
[HJfi^J] 

[004 9] [3li£0iJ 1 ] 

(i) mimm mmwi&n^m) M&mmifimnm. 
i ommu 

4 5 ; 

3. 3M;g|5 
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[00 50] ±.mmifim* 2 0 0 ^ mtfW^O^XlSPBI 

— ^ — SrfflV^T2 0 Occ/ra 2 ©MifML, I^Jffl. 
gi^Jc: it)80t (A jS 3 m/S>) X 3 5>F e mjS U 

W^fil^, iS*>t-TfS (2) <73fflSg?^^tr, -ro^ 
*SSr 1 8 0tT*10 wsmisk l>tz„ Z 
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[0 0 5 21 



[00 5 1 1 

1 

^B^VdHC^Iit («) ») 0. 

9 8. 



2fM 
8fift3B 



0) mmmT^^'pM.m.im-r^^y^'yy]) ^vtmmomtfL 

©M-100C (tt»t*x* («0 CD 1.6 fift 

©^7 h;ny^/u*ygs (l oit%^^/-/^i$) 1. 6: 
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